Assuming that axial-vector and scalar diquarks exist in the Quark-Gluon Plasma near the critical temperature Tc, baryons can be produced through the processes of quarks and diquarks forming ( 
Introduction
The Quark-Gluon Plasma is generally concerned to consist of quarks and gluons. While diquarks may exist in QGP too. They have the color {3 * } representation, and the flavor {6} or {3 * }
representations [1] . That means an SU(3) sextet of axial-vector diquarks and an SU(3) triplet of scalar diquarks. If axial-vector and scalar diquarks exist near the critical temporature T c (not too high to melt diquarks [2] [3]) and approximate thermal equilibrium could form, baryon production can be described as the process of quark and diquark forming a ( 1 2 ) + baryon state. Ratios of different baryons can be estimated through this method. Since strange baryon production is widely discussed [4] [5][6] [7] and has a upper limit in the hadronic gas model [8] , the ratio beyond that limit can pridict that the QGP has formed or not in the relativistic heavy ion collisions.
Quark-Diquark Model
In the SU(6) quark-diquark model, baryon wave functions can be written as these forms [1] [9][10] [11] ,
And they can be rewritten as
where B represent a (
So, for p, n, Λ and Σ 0 , dp dt
Now, baryon productions can be calculated by combining different processes of quarks and diquarks forming ( 
Baryon Production with Diquarks
If diquarks could exist in the Quark-Gluon Plasma near the critical temperature, the contribution of direct 3-quark interaction can be neglected, for the 3-body interaction has much larger initial phase space and the interacting probability is much smaller compared to the quark-diquark interaction. Thus, baryon production can be described as a combination of different processes of quarks and diquarks forming ( + baryons, as
and
is the Clebsch-Gordan coefficient to represent the state of quark-diquark coupling shown in equations (2), and
where quarks and diquarks are under Fermi and Bose distributions,
The result is [12] 
where
and the integrating ranges are
For axial-vector diquarks, one has
For scalar diquarks,
Where the diquark mass is assumed as m D (q 1 q 2 ) = m D0 + m q1 + m q2 and the difference of axial-vector diquark mass and scalar diquark mass is neglected as a simple assumption. m D0 here is about 500-700 M eV . That means the contribution of gluons to build a baryon is mainly subjected to the diquark and the current mass m q can be used in the calculations. m D0 should not be smaller than the masses of constituent quarks. Additionally, it is assumed that g is same in these reactions.
Results
As the quark masses have wide ranges, mean masses are used in the calculations. (Note, the results greatly depend on the quark masses, defferences may reach about 10 percentages if extreme value of quark masses are used, and the lighter the quark masses are, the higher the ratios grow). The critical temperature is set as T c = 170M eV [13] [14] for µ B near 0M eV . The ratios of strange baryons to proton (or neutron) grow as the base mass of diquark m D0 grows, and reduce as the differences of the quark masses of different flavors grow. Some results are listed in table 1 below (calculation errors are less than 1%), for µ B = 0M eV , µ S = 0M eV . Table 2 Relative yields of baryons from QGP with diquarks at µ B = 45M eV From these calculations, one can find that the production of Σ 0 is higher than the production of Λ. That is because |M | 2 V is larger than |M | 2 S here and the Σ 0 production has the contribution of the big term Γ(V ud , s, Σ 0 ) while the Λ production has not.
Hadronic Gas Model
For the hadronic gas of thermal and chemical equibrium, the relative yields of hadrons can be calculated [8] [12] [17] , based on the free gas model.
The temperature of hadronic matter should be lower than the critical temperature T c of phase transition, so the relative yields of strange hadrons from hadronic matter of temperature T c can give the upper limits of the relative yields of strange hadrons [8] . And the production of Σ 0 is smaller than the production of Λ due to the free gas model. The upper limits of some strange baryons for T c = 170M eV , µ B = 0M eV are Λ p < 43.6%, Λ n < 43.9%, 
Discussions
The ratios of strange baryons over proton or neutron produced from QGP with diquarks are higher than the hadronic gas limits (shown in fig.1 ). This may become a criterion to judge if QGP (with diquarks) has been formed in the collisions and quark masses are not too heavy. Especially, the production of Σ 0 is higher than the production of Λ here. Additionally, anti-baryon/baryon [3] , and the productons of some baryons may form a peak there, if QGP could exist at those conditions.
